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MANUFACTURE OF SEMICONDUCTOR DEVICE 

The U trench isolation of the present invention has a void inside the 
5 trench and is different from the conventional structure that polysilicon is filled in the 
trench. 



Reference is made to Fig. 2(a). Similar to the embodiment shown in 

Fig. 1, an Si0 2 film 12 (10000 nm in thickness) and an Si 3 N 4 film 13 (first layer 

10 antioxidizing film: 20000 nm in thickness) are stacked on a silicon substrate 11. A 

PSG film 14 (etching protection film: 1 pm) is deposited on the Si 3 N 4 film, and a 

resist mask 15 is selectively formed on the PSG film. 

Reference is made to Fig. 2(b). Next, by using the resist mask 15, 

the PSG film 14, Si 3 N 4 film 1 3 and Si0 2 film 12 are patterned and thereafter the 

15 silicon substrate 1 1 is etched by RIE to form a U trench 16 having a width of 0.5 to 1 

pm and a depth of 4 to 6 pm. 

Reference is made to Fig. 2(c). Next, the resist mask 15 and PSG jS^j 

CO 

film 14 are removed by etching, and the inside of the U trench 16 is cleaned. The — I 

j> 

above-described processes are similar to those of the embodiment described with ^ 
20 reference to Fig. 1 . j~ 
Reference is made to Fig. 2(d). Next, heat treatment is performed at £5 

rn 

a high temperature to oxidize the inner surface of the U trench 16 to form an Si0 2 q 
film (10000 nm in thickness) 17 and further an Si0 2 film 18 (10000 nm in thickness) ^ 
and an Si 3 N 4 film (second layer antioxidizing film: 10000 nm in thickness) 19 are 
25 deposited on the whole inner surface of the U trench by CVD. In this example, the 
Si0 2 film 20 shown in Fig. 1 is not formed. 
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Reference is made to Fig. 2(e). Next, an SOG film 31 is coated on 
the whole surface of the substrate including the U trench 16. Thereafter, the SOG 
film 31 is baked at a low temperature of 200 °C and thereafter control-etched to a 
depth of about 1 pm in the U trench by BHF solution to thereby bury and leave the 
5 SOG film 31 only in a bottom region of the U trench 16. The reason of baking the 
SOG film at the low temperature is to prevent cracks in the SOG film filled in the U 
trench. 

Reference is made to Fig. 2(f). By using the SOG film 31 as a mask, 
the Si 3 N 4 film 19 is etched and removed with hot phosphoric acid solution, and the 
10 SOG film 31 in the bottom region of the U trench 16 is removed with BHF. The 
second layer Si 3 N 4 19 is left only at the bottom of the U trench. 

Reference is made to Fig. 2(g). Next, the substrate is heated at a 
high temperature in an oxidizing atmosphere to oxidize the upper side wall of the U 
trench to grow an Si0 2 film 22 on the trench inner surface to close the upper portion 
15 of the U trench. At this time, the bottom region of the U trench is hollow. 

Reference is made to Fig. 2(h). Next, an SOG film 32 is coated on 
the whole surface of the substrate including a recess on the upper surface of the U 
trench and heated to 900 to 1000 °C to form an Si0 2 film and an unnecessary SOG 
film 32 is removed by chemical polishing to planarize the surface thereof. In this 
20 step, a PSG film or a BPSG film may be used and planarized instead of the SOG 
film 32. 

Thereafter, the Si 3 N 4 film is etched and removed to complete the U 
trench isolation. 

According to the U trench isolation forming methods described in the 
25 two embodiments, the problem that the U trench gives stress to a peripheral region 
can be mitigated and generation of crystal defects to be caused by forming the U 
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trench can be prevented. 

As apparent from the above description, according to the manufacture 
method of the present invention, the inside of the U trench isolation is hollow so that 
the peripheral region of the U trench is not applied with stresses. 

5 

Figs. 2(a) to 2(h) are cross sectional views sequentially illustrating the 
manufacture method (II) of the present invention. 

11... silicon substrate, 12... Si0 2 film, 13... Si 3 N 4 film (first layer 
antioxidizing film), 14... PSGfilm, 15... resist mask, 16... U trench 
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(54) MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PURPOSE: To block the upper section of a U trench, to 
prevent the generation of a crystal defect and to 
improve the yield of an IC by oxidizing the sidewall of the 
upper section of the internal surface of the U trench and 
growing a silicon oxide film on the internal surface of the 
U trench. 

CONSTITUTION: An etching protective mask 15 
containing a first layer antioxidizing film 13 is formed 
selectively onto a silicon substrate 11, and the substrate 
11 is etched to shape a U trench 16. A second layer 
antioxidizing film 19 is applied onto the whole surface of 
the substrate 1 1 including the internal surface of the U 
trench 16. The antioxidizing film 19 on the surface of the 
substrate 1 1 containing the upper section of the internal 
surface of the U trench 16 is removed. An upper section 
in the U trench 16 is thermally oxidized while using the 
antioxidizing film 13 applied onto the surface of the 
substrate 11 and the antioxidizing film 19 applied on the 
bottom of the internal surface of the U trench 1 6 as 

protective masks to shape an silicon oxide film 22, and the upper section in the U trench 16 is 
blocked. A silicon oxide film 23 is applied onto the top face of the U trench 16, and flattened. 
Accordingly, the generation of a crystal defect is prevented, and the yield of an IC is improved. 
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